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T54)(57) nPOTO^HblH JUITOOJiyOPHMETP, 
co«ep»amHfl ^nyopecueHTHtm mhkpo- 
CKon, $opcy»Ky «n« nona^H h rnapo- 

AHHaMK^eCKOl! OOKyCHpOBKH XHAKOCTH 

c KccjienyeMUMH KJieTKaMH f noKpoBHoe 
CTeicno MHxpocKona, cHcteMy mx ox- 

BQna XHAKOCTH C KJlOTKaMH, O T J1 H - 
W a 10 HI M ft C ft T6M, MTO, C UGJlbfO 
JlOBblUieHHfl TO*IHOCTH K .npOHBBOHHTeJIB- 

mocth KSMepeHHft, ^opcyHKa pasMewe- 

Ha nO^ TTOKpOBHUM CX6KWOM, a CKCTe- 
MB OTBO«H JKHttKOCTH C KJieTKaMH BH- 

nojiueita b bkao iiojiocth CMa^HBaw-' 
taeroc* MaxepHajia, npHKpeiuieHHoA k 

HKXHeft nOBepXHOCTH HOKpOBHOro CT6K- 

iia noa oOi»exTHBOM MHKpocKbna, npH- 
^eM nnn oOecneveHH* crauHOHapHoro 

HOTOKa KHAKOCTK C KJieTKaMH paCCTOH- 

HHe ot Kpan naTHa jkhakocth Ha noKpoB 
hom CTeicne ao MecTa npHKpenJieHH* 

IIOJIOCTH COCTdBJIAeT BeJIHMKHy 0,5 - 
1,0 OT KUHpHHbl nflTHa . 
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M306p€TeHHe OTHQCHTGH K TeXHH- 
MeCKOfl (J>H3HKe f a HMSHHO K aHaJlHTH- 
1€CKOn MHKpOCKOnHH t B ^aCTHOCTH 
K npHCopaM flJlH 6HOJ!OrHH H Me/JHIJH- 

hu, h HanGoJiee s^^kthbho MoaceT 
CblTb HCnOJlbSOBaHO jyiH CKopocTHoro 
aBTOMaTH^ecKoro aHajiH3a coaepwa- 
Hhh. KJiero^Hbix komtiohghtob njisy-* 

HeHHH HX 4)H3HKO-XHMHVeCKOrO COCTO- 

hhhh nyTeM H3MepeHH*i <t>Jtyopecij,eHT- 
hmx xapaKTepHCTHK eojibiuoro <iHCJia 

OTJjejlbHHX KJieTOK . 

H3BeCTeH IipOTOHHblfl UHTO<J)JlyO- 

PHMerp Ha ease (frnyopecueHTHoro MHK- 
pocKona/ npe«Ha3HaueHHtifl jyin aBTo- 
MaTHHecKoft perHCTpaqHH $jiyopec- 
tteHTHbix napaMeTpoB oTjqejibHbix kjistok : 
b cocTase. KJieTOHHoft cycneH3HH co 

CKOpOCTtM) H3M6p6HHH flO HeCKOJlbKHX 

TbiCHH KJieTbK b ceKyH^y. B stom npM- 
6ope B3Becb HCCJiejjyeMbix KJieTOK. nob- 
Tynaex H3 KanHjyinpa b npoTonnyio Ka- 
Mepy, pacnojio*eHHyio «a npejiMeT hom 
CTOJiHKe MHKpocKona h npoxoxmT e 

TOKO!* KHUKOCTH B ropH30HTajlbHOM Ha- 

npaBjieHHH c 6oJibiuofl cKopocTjbio ^epe3 

nOJie 3peHHR MHKpoo6i>eKTHBcU' B MOMeHT 

npoxoxcaeHHH kjictkh nepea MHKpoo6beK- 
thbom, c4)OKycHpoBaHHOM Ha onpeae- . 
JieHHyio fiJiocKOCTb , ocyiqecTBjiHeTCH 
ocBemeHHe KJieTKH B036y«BaromHMH Jiyna- 
MH OT HCTOMHHKa CBexaf Ha Bhsxone flax 
<iHKa HSJiyneH^H <J>OTOMeTpHHecKoft Ha- 
caAKH <I>opMHpyeTCH HMnyjibc f aMruiHTyfla 
KOTopdro nponopuHokcuibHa hhtshchb— 
hocth OJiyope.cueHUHH. CHCTeMa perHCT- 
paiiHH npoBojaKT aHaJiH3 aMnjiHTy^Horo 
pacnpewe/ieHHH HMnyjibcoB h BtawaeT 
j th CTorpaMMy pacnpejjejieHHH KjiexoK 

inO HHTeHCHB HOCTH HX CBeUeHHH • CTa6H- 

jjiHsauHH nojiojKeHHH ropHsoHTajibHoro 
fnpTOKa KJieTOK npH hx ripoxojK«eHHH 
b nojie 3peHHH o6>ekTHBa ocymecTBjiH- 
excn c noMoiiibio rHJ4PQ«HHaMH<iecKoft $or 
' KycHpoBKH: b KaMepe nojx J4aBJieHHeM 
co3«aeTCH ropH30HTaJibHbrfi xok *hjji- 
kocth / b iteHTpe KOToporo pacnojia- 
raeTCH Kannjuiap c HcanejjyeMbiMH 
KJieTKaMH [l3 h [2]. • 

HenocTaTKOM yKa3aHHoro npneopa 
HBjiHexcH Majian cxa6njibHocTb nojibace- 

HHH KJieTOK OTHOCHXeJlbHO OObeKTHBa, 

b pesyjibTaxe ^ero KJiexKH buxoaht sa 
npeaejoa rjiydHHti pe3KOCTH MHKpooObeK- 
THBa f ^TO npHBOflHT k yweHbiueHHio 
XO^HOCXH H3MepeHHH. flpyrHM HS^OCTaT- 
KOM npH60pa HBJIHeTCH HeB03MOWHOCTb 

Hcho Jib 3 o b a H hh b HeM BbicoKoanepxyp- 

Hb3X HMMepCHOHHblX 06beKTHBOB f Hl^ieiO- 

iuhx o6hpiho Majioe pa6onee cocroflHHe, 
He no3Boji*nomee cijKJKycHpoBaxiCH Ha 
HSMepneMbie KjiefKH Hepe3 cxeHKy Ka- 

Mepbl H CJlOft HHflKOCTH, HaXOAHiaHftCfl 

nepej; kjietKaMH, 

HanOoJiee 6jih3Khm no xexHHHec* 
iKOft cyiqHocTH k npejxnaraeMoMy xb- 
fjiaeTCH npoTO^Hbift unTo<l>jiyopHMeTp f co- 



AepHcaiaHft ^nyopecueHTHhifl mhkpockoii f ■ 
<I>opcyHKy j^jih noaauH h rHjapojiHHa- 

MHMHOft (jKDKyCHppBKH KHWOCTH C HCCJie 

«yeMbiMH KJieTKaMH/ noKpoBHoe CTeKjio 
MHKpocKona, CHCTeMy jojih oTBo«a jkh«- 

KOCTH C KJieXKaMH. B 3TOM yCTpoflCTBe 
CTaGHJIbHUft ropHSOHTaJlbHblft nOTOK 
KJieTOK B nJlOCKOCTH <J)OKyCHpOBKH HH- 

BepTHposaHHorb MHKpocKona. o6ecne- 

^HBaeTCH rHflPOflHHaMH^eCKOft $OKyCH- 
1U pOBKOft KJieTOK B CTpye 3KHAKOCTH, 

na^aiomefi tiojx yrjioM Ha Bepxwoio no- 
BepxHocTb noKpoBHpro creKJia h co6h- 
paeMoa c Hero c noMombio oTcacuBaio- 
mero Hacoca [3] . 

15 HejIOCTaTKOM 3TOft KOHCTpyKUHH 

npH6opa HBJIHeTCH HeBOSMOWHOCTb HC- 
nOJIb30BaHHH B HeM 06bWHHX (HeHH- 

BepTHpoBaHHwx ) ^JiyopecueHTHhjx mhkpo- 

CKOIIOB, KOTOpae B ^aCTHOCTH KOMnJieK 
20 T yWTCH CBeTOCHJIbHblMH BblCOKOanepTyp- 
HblMH HMMepCHOHHblMH MHKpOOSbeKTHBa- 
Mrt f He06X0J4HMblMH flJIH. TO^HhlX <t)JiyopH- 

MeTpH^ecKHx H3MepeHHfl. . flpyrHM He/aoc- 

TaTKOM HSBeciTHOft KOHCTpyKUHH HBJlHeT- 
25 °H Heo6XOflHMOCTb HCllOJIb SOBaHHfl B 

Heft npHHyflHTejibHoro (c noMombio Haco- 
ca) OTBOfla XCHflKOCTH C KJieTKaMH CO 

nna .KHMepbi, ^to ycjio>KH*eT KOHCTpyK- 
UHio Kawepu h noHHxcaeT HajjeKHocTb 
- n h TowHocxb H3MepeHHH h yj4o6cTBa ee ; 
SKcnjiyaTauHH. 

UeJIbK) H306peTeHHH HBJIHeTCH IIOBbl- 
UieHHe TO^HOCTH H n POH 3 BOflHXe Jib HOC- 
TH HSMepeHHH. 

flnn J4ocTH»eHHH qejiH b npoTO^HOM 
35 uHTo<t>JiyopHMeTpe/ coflepwameM <J>jiyopec- 
ueHTHbifl MHKpocKon / $opcyHKy jyiH 

no«a»IH H THflpoWHHaMH^eCKOft <J)OKyCH- 
POBKH XCHJ4KOCTH C HCCJie«yeMHMH KJieT- 
KaMH/ noKpoBHoe CTeKjio MHKpocKona f 
40 cwcTeMy ajih . oTBojga . jkhbkocth c KJieT- 
KaMH / ^opcyHKa pa3MeiqeHa no« noKpoB- 

HblM CTeKJIOM/ a CHCTeMa OTBOfla KH#- 
KOCTH C KJieTKaMH BbmoJiHeHa B BHfle 
nojiocTH CMa^HBaromero MaTepnaJia, npn- 
45 KperuieHHofl k HHHHeft noBepxHocTH -no- 

' KpOBHOrO CTSKJia nO« OObeKTHBOM MHK- 

pocKona/ npn^eM jjJiH oCecne^eHHH cxa- 
UHonapHoro noTOKa hhakocth c KJieT- 
KaMH paccTOHHHe ot kpan nnTHa jkhh- 
kocth Ha noKpoBHOM cTeKJie no MecTa 
npHKpenJieHHH nojiocTH cocTaBjineT Be- 

JlHHHHy 0/5-1/0 OT UIHpHHbl IIHTHa. 

Ha ^epTe»e noKasaHa npHHUHnnajib- 
Han cxeMa npoTo^Horo uHTO^nyopH- 
Mexpa. 

55 ripoTO^Han KaMepa coctoht hs kop- 
nyca 1 h pasMeyeHHoft b Heft <5>opcyH- 
kh 2, Bflojib ocrf OopcyHKH pacnoJiOKeH 
KaitHJUiHp 3, no KOTppoMy no/jaeTcn 
c ycneH3HH KJieTOK. Kopnyc ^opcyHKH 

60 HMeeT naTpyeoK 4 jojih nowa^a bo«m b 
*opcyHKy. Ha Kopnyce KaMepa 3aKpen- 
JinexcH noKpoBHoe cxexjjo 5, nojiocKa 
CMaHHBawyerocH MaTepnaJia 6 3aKpenjin- 
excH b BepxHeft uacTH Kopnyca KaMe- , 

65 Pa H KacaexcH HHKHeft noBepxHocTH* 
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noKpoBHoro cxexjia. B HHwHea nacxH 
Kopnyca xaMepu HMeexcn naTpy6oK 7 
pan cTOKa boau* npoTOMHafl Kawepa 
KpenHTca Ha npe^MexHOM cxo-raxe 8 
^JiyopecueHTHoro MHKpocKona • OyHKuno- 
h a jib Han cxeMa npoxo^Horo uaxo^Jiyo- 

pHMGTpa BKJIlO^aeT MHKp006-beKTHB 9, 
HCTO^HHK 10 CBexa, KOJUieKXOP 11, 

noJieByw «Ha<J>parMy 12, cBexo<|>HJibx- 
pa 13 an* BbmejieHHH B036ywaiomero 
CBexa, cBexo^mibTp 14 nun. Bumejxe- 
hhh cBeTa <&JiyopecneHUHH, HHxepfce- 
peHUHOHHyio CBeTonenMTejiBHyio njiac- 

THHKy 15, QOXOatteKXpOHHbffi yMHOXH- 

xanb 16, cneKTpoMeTpH^ecKHft ycHJiH- 
Tejtb 17, MHoroKaHajibtfuft aHajiH3aTop 
18 HMny/ibcoB*. ; • 

npoTo^Huft uHxofrrcyopHMexp paooxa- 
ex cjieayiouiHM o6pasoM. 

CycneH3HH KneTox, npeflBapHxejib- 
ho MeueHHx cfrnyopecuHpywmHM kpacH- 
TejieM, nonaexcH c nocxoHHHon cko- 
pocxbw B ueHxpaJibtibtf) xanHJUiap 3 
^opcyHKH 2. QqHoBpeMeHHo uep€3 nax- 
py6oK 4 b <J»pcyHxy no« «aBJieHHeM 
0,6-0,8 aXM nocxynaex ao,aa, xoxopan 
oexexaex ueHxpaJibHbtft xanHJuiHp 3, npH 
axoM aa c<iex rtutpoaHHaMtreecxoH <&o- 
KyCHpOBKH KJieXKH b cycneH3HH Bbicxpa- 
HBaioTCH BAOJtb och flbpcyHXH. TaKHM 
o6pa30M, CopMHpyexcH JiaMHHapHan ko- 
aKCHajibHan cxpya \anaMexpoM 150 mkm, 

BflOJIb OCM KOTOpOft BblCTpaHBaiOXCH 

KJiexKH cycneH3HH. 3xa cxpyH, Hecy- 
man KJiexKH, HanpaBJinexcfl cHKsy Bsepx 
nofl yrjiOM 60-70° Ha hhxhk>k> nosepx- 
Hocxb noKpoBHoro cxexjia 5. 

B Mecxe nameHHH Ha noKpoBHoe 
CTeicjxo cxpy* pacnjuonmBaexcH h 06- 
pa3yex nnxHo sJuiHncoBHflHOH <I»pMbi # 

OTMHa H MHpHHa KOTOPOTO 3SBHCHT 

jox BHyxpeHHero JwaMexpa <I>opcyHKM, . 
yrjia najjeHH* cxpyn Ha noxpoBHoe 
cxexjio h AasjieHHH nojua^H khwocxh, 
Ha onpe«ejieHHOM paccxoflHHH ox xpa« 
nnxHa no xoxy jkhakocth .(0,5-1,10 
ox uiKpHHbi nnxHa) . npHKpenjmexcH no- 
jioca CMa^HBawmerocH Maxepnana 6, 
c noMombid xoxopolt xhakocx* c KJiexxa- 
mh caMoxoKQM cxexaex c noxpoBHoro 
cxexna Ha wo xaMepa k saxeM nepes 
naxpyOoK -7 yaajinexcH hs Hee. Paccxo- 
HHHe, Ha koxopoh npHXpeiyinexcH nonoc- 
xa 6, flocxaTOMHo xoro, uxoCbi 

GbUIO HCKJUO^eHO BOSHHKHOBeHHe 3Ha*iH- 

xejibHoft xypeyjieHXHocxH npn yjjape 
hhakocxh o nonocxy , h b xo xe Bpe- 

MH 3XO paCCXOHHHe He CJ1H5UKOM BGJIH— 

ko, HHawe Ha HHwHett nosepxHocxH 
noKpoBHoro cxexjia «o nonocKH Oyaex 



jpaBHOMepHMH XOK JKHflKOCXH. JJJIR OOeC- 

neMeHHH cxauHOHapHoro noxoxa aam- 
kocxh paccxoflHHe ox xpan nnxna mH«- 
xocxh Ha noKpos hom cxexne no Mecxa 
- npHKpeaneHHH nojiocKH ndmno cocxaB- 
JiHXb BejiH^HHy 0,5-1,0 ox iuhphhu 
nnxna, hto npn AHaMexpe BbixoAHoro 
oxsepcxHH 4>opcyHKH 150 mkm, yrjxe 
na«e.HHH khjokocxh na noxpoBHoe cxex- 
jio 60-70° h flaBJieHHH no«a^H xhakocxh 

1U 0,6-0., 8 axM cooxBexcxByex 1-2 mm h 
oGiaeMy ■ paccTOHHwo ox Mecxa t^aAeHHH 
t cxpyH no Mecxa npHxpeiuieHHH nonocxH 
CMaMHBaKiqero MaxepnaJia 3-4 mm. ripH 
3xom b none 3peHHfl MHKp006beKXHBa 

15 9 4>opMMpyexcH cxa6HJibHbm noxox KJie- 
TbK, Bo BpeMH HaxcwmeHHH KJieXKH B 
nocjie speHHH oGbexxHBa BosCywaexcn 
4wiyopecueHuHa xpacHxejin, CBH3aHHoro 
c onpeAejieHKbiM BHyxpHRjiexo^HbiM Be- 

20 mecxsoM (HanpHMep, JUHK, 6ejixoM) . 

Mcxo^hhkom^ B036yay?awmero <t>JiyopecueH- 
UHK> CBexa HBJinexcH pxyxHan JtaMna 10. 
CBex ox Hee co6Hpaexcfl xoonexxopoM 

11 H npH nOMOtOK HHXep<f>epeHUHOHHOH 

25 CBexonejiHxejibHoft njiacxHHKH 15 HanpaB 
jinexcH uepe3 MHxpoobbeKXHB 9 Ha hc- 
cJie^yeMbie KJiexKH* CBexo<t»HJibxpbi 13 h 
. 14 BbwejKoox nojiocbi BoaQyTKneHHH h 4>/iy 
opecueHuHH cooTBexcxBeHHo* *oxo3Jiexx 

3Q poHHuft yMHOKHxejib 16 rtpeo$pa3yex 
CBexoBbre CHrHajibi CBeneHHH KJiexox, 
nepecexanntHX none apeHHH mhkpocko- 
na, b 3JieKxpHMecKHe f xoxopue 3axeM 
ycHJiHBcuoxcH c noMombio cnexxpoMexpH- 

jj TOCxoro ycHJiHxejiH 17 h nocxynawx Ha 
bxoa MHorokaHajibHoro aMnjiMxyflHoro 
aHajm3axopa 18 ♦ B pe3ym>xaxe aMnjiH- 
xyaHoro aHajiHaa nojiy^aexcn rHcxorpaM 
Ma pacnpe«e/ieHHH H3Mep«eMoro b 

Mmt KJiexxax BeiaecxBa. 

40 

TaKHM oSpasoM, npejuiaraeMoe ycx- 
poftcxBo Mowex Obixb ycxaHOBJieHo Ha^ 
npeAMexHOM cxojiHKe jnoGoro cepHHHoro 
* ^JiyopecueHXHoro MHxpocxona, npeB- 
45 paman ero npn cooxBexcxByiomeA kom- 
nnexxauHH npoMbaoneHHocxH sjiexxpoH- 

HblMH 6JIOKaMH B npHOOp flJIH CKODOCX- 

Horo aBxoMaxHuecxoro aHannsa cbohcxb 
icnexox, KpoMe xoro, axo ycxponcx- 

50 bo npoiqe HSBecxHoro no KdHcxpyxuHH 
m b h 3 rox OB Jie HH h , xax xaK Hacoc, 
npHMeHHeMbift b h3bgcthom ycxpoftcx- 
Be flJIH OXBOfla khokocxh c KJiexxaMH, 
3aMeneH nojiocxoH CMa^HBatomerocH 

55 MaxepHaJia, O^naroAapn ueMy c6op cxo- 
nHBiueficH Ha noxpoBHOM cxexjie xha- 
kocxh c KJiexxaMH ocymecxBJiHexcH 

C3MOXOKOM. 
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